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. . drop in triglyceride levels was transient, anti-AAV capsid-
NCTO1109498 d f median tryglyceride levl 1l patient: "
eerease of median tryglycerice fevels seen in aff patients specific T cells were detected in half of subjects
LPL Deficiency AAVL LPL Phase VIV 12,3
. significant reduction in mean total plasma triglyceride levels; | 1/5 patients did not have decreased triglyceride levels; plasma
NCT00891306
improved postprandial chylomicron metabolism glucose and insulin levels did not change
Phase I: vector DNA sequences detected in the blood of most
AAV2 NCT00377416 . Phase I: transgene expression was below therapeutic levels in
patients recciving mid to high doses; one patient exhibited low- "
‘most patients, anti-AAV2 capsid antibodies were present and
Alpha 1 Anti-trypsin Deficiency al antrypsin Phase 111 level expression of AAT: Phase Il: AAT expression oin serum AR 45
e domendont. ket on s 30, rose afler vector injection; Phase II: transgene expression was
AAVI NCT00430768 pendent, pe: V30 below therapeutic levels
persisted for at least 90 days
Tirst demonstration of safety of TAAV vector; K or undetectable & Tevels in biopsied muscle &
Duchenne Muscular Dystrophy AAVI/AAV2 chimera | Microdystrophin Phase [ Intramuseular NCT00428935 irst demonstration of safety of an engineerc veetan o, | weak orundefectable transgenc fevels In blopsiedmuscle fissue 6
Jlular immune response was mounied azains! copsid -3 monih
“persistent a-sarcoglycan gene expression for six months in most e patint had carly rise in neutralizin
Limb-Girdle Muscular Dystrophy AAVI asarcoglycan Phase | Intramuscular NCT00494195 subjects, increase in muscle fiber size, it dy"mm BN Avy copsidopecifie T i" 7.8
Phase I decrease n symptoms, functional satus, blomarker | py, (. 1. 219 patients showed no improvement (although pre-
presence, and left ventricular function; Phase II: significant
Coronary Arte . e e e (| evisiting anti-AAV antibodies were detected): individual parints
Severe Heart Failure AAVI SERCA2a Phase 11T ry Artery NCT00454818 mnereases in the fime to climical events, decreased frequency of did not show improvements across all parameters; Phasc I1 19,20
Infusion cardiovaseular events, and decreased mean duration of f
improvements in all primary end point success criteria was seen
cardiovascular hospitalizations over 12 months post-
only in highest dose cohort

References

1. Carpentier. A. C. et al. Effect of alipogene tiparvovee (AAV1-LPL(S447X)) on postprandial chylomicron metabolism in lipoprotein lipase-deficient patiens. J. Clin. Endocrinol. Metab. 97, 1635-44 (2012).

2. Gaudet, D. et al. Review of the clinical development of alipogene tiparvovec gene therapy for lipoprotein lipase deficiency. Atheroscler. Suppl. 11, 55-60 (2010).

3. Staocs, . . et al. Intramuscular administration of AAV 1-lipoproein lipse 447X lowers rglycerides n ipoprotin lipase-deficent patents. Ancrosclr. Thromb. Vas. Biol. 25, 23034 (2008)

4. Brantly, M.L. et al. Phase I Trial of Injection of a d Virus Serotype 2 al psin (AAT) Vector in AAT-Deficient Adults. Human Gene Therapy 17, 1177-1186 (2006).

5. Flotte, T-R. et al. Phase 2 Clinical Trial of a Recombinant Adeno-Associated Viral Vector Expressing al-Antitypsin: Interim Results. Human Gene Therapy 22, 1239-1247 (2011).

6. Bowles, D.E. et al. Phase 1 Gene Therapy for Duchenne Muscular Dystrophy Using a Translational Optimized AAV Vector. Molecular Therapy 20, 443-455 (2012).

7. Mendell, J. R. et al. Sustained a-sarcoglycan gene expression after gene transfer in limb-girdle muscular dystrophy, type 2D. Ann. Neurol. 68, 629-638 (2010).

8. Mendell, J. R. et al. Limb-girdle muscular dystrophy type 2D gene therapy restores a-sarcoglycan and associated proteins. Ann. Neurol. 66, 290-297 (2009).

9. Hauswirth, W. W. et al. Treatment of leber congenital amaurosis due to RPE6S mutations by ocular subretinal injection of adeno-associated virus gene vector: short-term results of a phase I trial. Hum. Gene Ther. 19, 979-90 (2008).
10. Cideciyan, A. V etal. Human RPEGS gene therapy for Leber congenital amaurosis: persistence of early visual improvements and safety at 1 year. Hum. Gene Ther. 20, 999-1004 (2009).

1. Maguire, A. & Simonelli, F. Safety and efficacy of gene transfer for Leber’s congenital amaurosis. N. Engl. J. Med. 358, 2240-2248 (2008),

12. Bainbridge, J. W. B. et al. Effect of gene therapy on visual function in Leber’s congenital amaurosis. N. Engl. J. Med. 358, 2231-2239 (2008).

13. Maguire, A. M. et al. Age-dependent effects of RPEGS gene therapy for Leber’s congenital amaurosis: a phase 1 dose-escalation trial. Lancet 374, 1597-605 (2009).

14. Jacobson, S. G. et al. Gene therapy for leber congenital amaurosis caused by RPEGS mutations: safety and efficacy in 15 children and adults followed up to 3 years. Arch. Ophthalmol. 130, 9-24 (2012).

15. MacLaren, R. E. et al. Retinal gene therapy in patients with choroideremia: initial findings from a phase 1/2 clinical trial. Lancet 6736, 2117-2120 (2014).

16. Manno, C. S. et al. AAV-mediated factor IX gene transfer to skeletal muscle in patients with severe hemophilia B. Blood 101, 2963-72 (2003).

17. Manno, C. S. et al. Successful transduction of liver in hemophilia by AAV-Factor IX and limitations imposed by the host immune response. Nat. Med. 12, 342-7 (2006).

18. Nathwani, A. C. et al. Adenovirus-Associated Virus Vector-Mediated Gene Transfer in Hemophilia B. N. Engl. J. Med. 365, 2357-2365 (2011).

19. Jaski, B. E. et al. Calcium upregulation by percutancous administration of gene therapy in cardiac discase (CUPID Trial), a first-in-human phase 1/2 clinical trial. J. Card. Fail. 15, 171-81 (2009).
20. Jessup, M. etal. Calcium Upregulation by Percutancous Administration of Gene Therapy in Cardiac Discase (CUPID): a phase 2 trial of intracoronary gene therapy of sarcoplasmic reticulum Ca2+-ATPase in patients with advanced heart failure. Circulation 124, 304-13 (2011).
21. Kaplitt, M.G. et al. Safety and Tolerability of Gene Therapy with an Adeno-Associated Virus (AAV) Borne GAD Gene for Parkinson's Disease: An Open Label, Phase I Trial. Lancet 369, 2097-2105 (2007
22. LeWitt, PA. et al. AAV2-GAD Gene Therapy for Advanced Parkinson's Discase: A Double-Blind, Sham-Surgery Controlled, Randomised Trial. Lancet Neurology 10, 309-319 (2011).

y of Intraputaminal Delivery of CERE-120 (Adeno-Associated Virus Serotype 2-Neurturin) to Patients with Idiopathic Parkinson's Discase: An Open-Label, Phase I Trial. Lancet Neurology 7, 400-408 (2008).

24. Marks, W.J. et al. Gene Delivery of AAV2-Neurturin for Parkinson's Discase: a Double-Blind, Randomised, Controlled Trial. Lancet Neurology 9, 1164-1172 (2010),
25. Christine, C.W. et al. Safety and Tolerability of Putaminal AADC Gene Therapy for Parkinson's Disease. Neurology 73, 1662-1669 (2009).

isease. Molecular Therapy 18, 1731-1735 (2010).

27. McPhee, S.W.I et al. Immune Responses to AAY in a Phase I Study for Canavan Disease. Journal of Gene Medicine 8, 577-588 (2006).

28. Worgall, S. et al. Treatment of late infantile neuronal ceroid li 0 of a serotype 2 ad d virus expressing CLN2 cDNA. Hum. Gene Ther. 19, 463-474 (2008).
29. Aitken, M. L. et al. A phase I study of acrosolized administration of tzAAVCF to cystic fibrosis subjects with mild lung disease. Hum. Gene Ther. 12, 1907-1916 (2001).

30. Moss, R. B. et al. Repeated acrosolized AAV-CFTR for treatment of cystic fibrosis: a randomized placebo-controlled phase 2B trial. Hum. Gene Ther. 18, 726-732 (2007),

31. Wagner, J. A. et al. Safety and biological efficacy of an ad d virus fibrosis

regulator (AAV-CFTR) in the cystic fibrosis maxillary sinus. Laryngoscope 109, 266-274 (1999).
32. Wagner, J. A. et al. A phase II, double-blind, randomized, placebo-controlled clinical trial of tzA AVCF using maxillary sinus delivery in patients with cystic fibrosis with antrostomies. Hum. Gene Ther. 13, 1349-1359 (2002)
33. Wagner, J. A. et al. Efficient and persistent gene transfer of AAV-CFTR in maxillary sinus. Lancet 351, 170:

3

34. Mease, P.J. et al. Local delivery of a recombinant adenoassociated vector containing a tumour necrosis factor a antagonist gene in inflammatory arthritis: a phase 1 dose-cscalation safety and tolerability study. Ann. Rheum. Dis. 68, 1247-1254 (2009)
35. Mease, P.J. et al. Safety, tolerability, and clinical outcomes after intraarticular injection of a recombinant adeno-associated vector containing a tumor necrosis factor antagonist gene: results of a phase 1/2 study. J. Rheumatol. 37, 692-703 (2010).




